Abstract. In this paper, we mainly describe the situation of establishing the bidirectional multiresolution analysis on a locally compact Abel group G which is the weak direct product of a countable set of cyclic groups of p th order. We first introduce the concept of the Abel group. Then we study the existence of the solution of the two-directional refinement equation and establish the necessary conditions to ensure that the equation has a compactly supported distribution. Furthermore, the necessary conditions for the solution of the distribution of the two-directional refinement equation to generate a bi-directional multiresolution analysis are given.
Introduction
The application of wavelet analysis is closely related to the theoretical research of wavelet analysis, and it has made remarkable achievements in the field of Science and Technology Information Industry. Multiresolution analysis based on locally compact Abel group is one of the basic concepts of wavelet theory. The establishment of wavelet analysis on locally compact Abel groups were described in [1, 2] , and first example of orthogonal wavelets on the Cantor dyadic group were constructed in [3, 4, 5] and their multifractal structure was revealed. In the case p =2, the group G is isomorphic to the Cantor group. For all integer 2  p , these studies were continued in [6] . The literature [7] provided a necessary and sufficient condition for scaling equation to generate multiresolution analysis in
The two scale refinement equation plays a very important role in the construction and application of wavelet. In recent years, we can see that people have made lots of research on multiscale functions and multiwavelets. Therefore, The establishment of bidirectional multiresolution analysis based on Abel group has a certain significance.
The Related Concepts of Abel Group
Suppose that G is a locally compact Abel group consisting of sequences of the form
. The group operation on G is denoted by  and is defined as coordinate-wise addition modulo p :
, Z j  while the topology in G is introduced by the complete system of neighborhoods of zero:
We can see that l U is a subgroup of G, and
and denoted by  the operation inverse to  so that 
  x x
, where  is the zero sequence. 
The map
. The image of the subgroup H under the map  is the set of nonnegative integers:
h we denote elements from G such that
, where all components of the sequence    h (respectively,     h ), beginning with some number, are equal to 0 (respectively, to
Walsh Transform on Abel Group
The generalized Walsh functions functions for the group G can be defined by the equality
These functions are continuous on G and satisfy the orthogonality relations
 , is the Kronecker delta. It is also well known that system
The corresponding system for the group  G is defined by the equality
Multiresolution Analysis on Abel Group
For an arbitrary function
, and second, the family of subspaces 
is the forward mask and
The solution of Eq.2 is discussed below: Fourier transformation is performed on both sides of Eq.1:
where 
Similarly, Fourier transformation is performed on both sides of Eq.4:
By Eq.4 and Eq.5 we have:
Clearly, Eq.2 has solutions if and only if the Eq.6 has solutions. We set
The Eq.7 is the m scale refinement equation in the frequency domain, its refinement mask symbol
Introducing transform operator: Poisson summation formula we have
(   is the characteristic matrix with eigenvalues of 1 correspond to  . Theorem 1. The Eq.2 has a compact support distribution solution if and only if
Proof. From the literature [8, 9, 10] , we know that the Eq.7 has a compact support distribution solution if and only if the eigenvalue of the matrix ) ( M 1 corresponding to refinement mask symbol ) ( M  is 1, and the modulus of other eigenvalues is not greater than 1. Clearly,
are the two eigenvalues of ) ( M 1 . Thus, the theorem is proved. 
According to the above definitions, Lemma 1, and the literatures [10, 11] , we can obtain the theorem: 
Bidirectional Multiresolution Analysis
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